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FOREWORD

This bibliography, consisting of 385 references
{mostly annotaled) on weightlessness and sub-
gravity studies is the second in a series of
volumes pertaining to the physiological and
psychological effects of space flight. The
majority of references are those published
during the period January, 1952, to November,
1962. Author, agency, periodical, subject

and ASTIA indices are included.
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Recearch Bibliography No. 40

THE LUNAR PROBLEM, by L. R. Magnolia and J. R. Trew,

VOL. I - BIBLIOGRAFHY, Oct. 61. AD 268 706, 269 pp., 1030 refs ,

VOL. 1I - INDEX, Oct 61. AD 268 705, 35 pp ; also reprinted by STL as
+wo volumes in ore and acsigned Repi. no. 9990-6142-KU-000.

All phases of lurar exploration programs, lunar trajectory and
guidance reguirements, and basic lunar research are included. Volume II
cuntains author, cource, and fields of interest indices.

Research Bibliograrhy No. Ll

MASERS AND LASERS: A Bibliography, by J F. Price and A. K. Dunlap,
Rept. no. 9990-6052-K’-K01, (Apr. 62) Rev. Jun. 62, AD 274 843, NASA
N62-16763, 161 pp., 4 irdices. 1294 refs.

Approximately eight hundred maser references, five hundred optical
maser (laser) references, and additional references on irasers, frasers,
and rasers are included. Whenever possible the references listed in
the bibliography have been reviewsd in order to include the maximum
amount of rewvrival data, Author, agency, periodical, and ASTIA irdices
are ircluded.

Research Bibliography No. 42

INTERPLANETARY MATTER: A Bibliography, by L. R. Magnolia,

Rept. no. 9990-6058-KUj-000, June 62, AD 276 064, NASA N62-16764,
591 pp.. 5 indices, 1650 refs.

This bibliography consiste of 1650 references (mostly annotated)
on asterolds, comets, cre.°ring, metecrites, meteors, micrometeorites,
noctilucent cleuds. nornterrestrial dus%, origin of the solar system,
tektites, the zodiacal light, and related subjects. The majority of
the references are “hose published between January, 1950, and March, 1962.
Author, subject, agency, periodical, and ASTIA irdices are also included.

Research Bibliography No. 43

PHYSTIOLOGICAL ANT PSYCHOLOGICAL EFFECTE OF SPACE FLIGHT: A Bibliography,
Volume I, Acceleration. Deceleration, and Impact, by J. F. Price,

Rept. no. 9990-6302-X:'-000, Oct 62, 368 pp s 5 indices, 1020 refs

This bibliography o acceleration, deceleration, and impact
studies, 1is the firc! of a series of volumes pertaining to the physio-
logical and psychological effects of space flight. The majority of the
references are those published between January, 1950, and August, 19062
Author, subject, agency, periodical, and ASTIA indices are included.
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Adams, C. C.

"Human Factors In Space Flying", chapter 10, pp. 239-277, fig.
tbl., 126 refs., in; SPACE FLIGHT, McGraw-Hill, Nlew Yorl,
1958, 373 pp.

A review of work being done in Space Medicine with
sections on Radiation, Vision, Respiration, Acceleration,
Weightlessness, Heat Problems, Space suits and meteors.

Air Force, Wright-Patterson AFB, Ohio
USE OF V-2 ROCKET TO CONVEY PRIMATE TO UPPER ATMOSPHERE, by
D. G. Simons, Rept. no. TR 5821, May 49.

Air Force, Aeronautical Systems Div , Aerospacc Medical Lab.,
Wright-Patterson AFB, Ohio

EFFECTS OF POSTURE ON CARDIOVASCULAR CHANGES INDUCED BY
PROLONGED WATER IMMERSION, Rept. for Mar-May 61, on Biophysics
of Flight, by D. E. Graveline, Proj. 7222, Oct 61, AD 270 869,
6 pp., illus., 7 refs.

Previous hypodynamic research using water-immersion tech-
niques was done with the subjiects in a semi-reclining position.
To evaluate the possible influences of posture and relative
immobilization on the cardiovascular deterioration associated
with prolonged water immersion, a technique was employed which
allowed complete freedom of activity, position, and attitude.
Five subjects were evaluated for functional change after 6
hours in this environment. The results indicate that postural
factors play an insignificant role in the mechanism of cardio-
vascular alteration induced by water immersion.

Air Force, Aeronautical Systems Div., Aerospace Medical Llab ,
Wright-Patterson AFB, Ohio

WEIGHTLESSNESS AND PERFORMANCE - A REVIEW OF THE LITERATURE,
by J. P. Loftus and L. R. Hammer, Proj. 7184, Task 71585,
Rept. no. TR 61-166, Jun 61, 39 pp., 125 refs.

The implications of weightlessness as encountered in
space flight are discussed, and the known research dealing
with the psychological and physiological effects of zero
gravity 1is critically reviewed. Topics are grouped under the
headings of orientation, psychomotor performance, and physio-
logical functions, with a special section on methods of
research. The major problem area indicated is the effect of
weightlessness on gravity oriented sensory mechanisms, parti-
cularly the vestibular apparatus, and consequently or both
physiological functions and psychomotor performance. An
extensive bibliography is included.
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Air Force, Aerospace Medical Div., Behavioral Sciences Lab.,
wright-Patterson AFB, Ohio

THE EFFECT OF TRANSIENT WEIGHTLESSNESS ON VISUAL ACUITY, by
L. D. Pigg and W. N. Kama, Proj. 7184, Rept. No. TR 61-184,

Mar 61, AD 261 906, 21 pp., illus., tbls.

Visual acuity was measured on subjects while they were
exposed to short periods of weightlessness aboard an aircraft
flown through zero-g trajectories involving transition from 1 g
to 2-1/2 g to zero g. Monocular and binocular acuity of near
and far vision were measured on both Snellen and checkerboard
targets. Control measurements were made on the ground and in-
flight at 1 g in counter-balanced sequéence with the zero-g
measurements. Results show that the weightless environment
produced for this study has a detrimental effect on visual
acuity as measured. The decrement is not considered to have
practical significance. (Author)

Air Force, Aerospace Medical Div., Behavioral Sciences Lab.,
Wright-Patterson AFB, Ohio

SELF-MANEUVERING FOR THE ORBITAL WORKER, by J. C. Simons and
M. S Gardner, Proj. 7184, Task 71585, Rept. no. TR 60-Tu48,
Dec 60, 22 pp.

Current studies on the psychophysiological problems
(spatial orientation, rotation rates, tumble recovery, visual
capabilities in space) facing workers in the zero-gravity
environment of an orbiting space vehicle are summarily re-
viewed. Four motions appear to be basic requirements for the
worker to perform his duties: (1) rotaticn to proper trans-
lation path (flight path); (2) translation between desired
positions with rotation to achieve a feet-first landing
approach; (3) rotation during arrival to a desired work
position; and (4) stabilization in that position until the job
is finished. Studies of various self-propulsions and stabili-
zation systems under weightless conditions indicate that
gyrostabilization and torque-induced precession of gyros
appear the most economical methods of handling the problems of
radial stabilizetion and rotation, while rocket propulsion
appears necessary for complete translation. Methods of
achieving rotation, translation, and stabilization are evalu-
ated in terms of mobility of the worker and economy of energy
and presented in a table

Air Force, Aerospace Technical Intelligence Center,
Wright-Patterson AFB, Ohio

DETAILS OF THE LEGENDARY FLIGHT, Trans. no. MCL-1035,

27 Jul 61, AD 261 805, 25 pp., from; Komsomol'skaya Pravda,
v. 91 (11031), 16 Apr 61, pp. 1-3.
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Air Force, Aerc:pace Technical [ntelligerce Center
Wright*-Pattersor AFB, Oni:c

FIVE HC.RS WiTH 7'RI¢ GAGAR N, by F Barcshev ard V Feskov,
Trans. rno. MCL-1151, 27 Jul 61, AD 261 825, 7 pp., from;
Komsomcl'’skaya Pravda, 15 Apr #1, p. b

Air Force, Aercspace Techrical ‘nrelligence Center,
Wright-Patter=on A3, Ohio

MAN AND SPACE. by N Sigakyar, Tranz. no. MCL-11Lk9, 27 Jul 61,
AD 261 822, & pp., trare. of Pravda, v 85 {15575},

26 Mar 61, p 5 T

Air Forze, Aerocpace Technical !rrelligence Center,
Wright-Patter<or AFB, Ohic

MAN TETHNOLOG/ AND SPACE, by G Fckrevskiil, Tians. re MIL-851,
27 Mar 61. AD 28 837, 1L pp , from; Ekon. Gaz.,

v. 102 ‘774;, 27 Sep £0, p 30L. -

Air Fcrrce, Air Terhnical In*elligernce Cen.er,
Wright-Fattersor AFB. Ohlo

MAN IN SFACE: MEDITAL-BT0OLOG: AL PROBLEMS IN SPACE FLIGHTS
by 1 Fekh, O Gorliov, V. Yakcvlev and Ye. Yogov, Rep*. no.
ATIC-1256169, 7 0ct 59, 35 pp., from,; Vses Obshe. Raspr
Polit. i Nauch. Znanii { '33R}, ser 8, v. 1, no. 20, 1958

The pamphle* de<cribes in a popular veir problems such as
acceleration, weightlessnecs, radiaticn, meteoric danger,
lowered barcmetric prescure, hypoxia, sealed cabins, space
suits, temperarure, water and fcod, re-entry and demands on
future astrorauts Ample da*a are included on Sputnik 2 and
the dog Layka.

Air Force, n3zt. of Techrclogy, Wright-Patterson AFB, Ohio
OPTIM!ZATION OF MANNED ORBITAL SATELL.TE VEHICLE DESIGN WiTH
RESPECT TC ARTIFiZiAL GRAV.TY, by B. . Loret, Rept. no.

ASD TR A1-688, Tec A1. AD 277 LL6, L6 pp , illus., Ll refs

A desigrn enveliope is5 established as *he recsult of a human
factnors a-alysis cf the artificial gravity environment peculiar
to rotating space vehicles. The envelcpe is prescribed by:
an upper limit on vehicle angular velocity of Ok radian/second
to mirinmize the occurrence of "caral sickness"; a basic upper
1imit on artificial gravity of 1 g; =2rd a basic lower 1limit on
artificial gravity of 0.2 g as the lowest value of g at which
man can walk anaided Both g-limits are modified to compensate
for Coriolis« forces which cause variation in g-level for tan-
gential walking inside the rotating vehicle. An upper limit
on vehicle radiuz of 180 feet is established on the basis of
engineerirg practicality. The optimum vehicle configuration
is establiished as a Modified Axially Exparded Dumbbell, charac-
terized by a sirngle, cylindrical. living-working compartment
oriented parallel to the spir axis, counterbalanced by other

Contirued
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vehicle components. The configuration is illustrated in the
conceptual Pseudo-Geogravitational Vehicle, which has a radius
of 180 feet and an operational angular velocity of 0.k radian/
second to produce 0.9 g in the living-working compartment.

Air Force Micsile Development Center, Holloman AFE, N. Mex.
ATIREORNE GALVANIC SKIN RESPONSE STUDIES: A PRELIMINARY REPCRT,
by G. J. D. Schock, Rept. no. TN 59-14, Jun 59, AD 215 k65,

10 pp.; fig-; 3 refs.

Preliminary data show the galvanic skin response (GSR) of
human subjccts to be unaffected by weightlessness per se.
GSR data indicate changes are due to emotional factors such as
anxiety.

Air Force Missile Development Center, Holloman AFB, N. Mex.
APPARENT MOTION OF A FIXED LUMINOUS TARGET DURING SUBGRAVITY
TRAJECTORIES, by G. J. D. Schock, Rept. no. TN 58-3,

Feb 58, AD 135 009, 12 pp.

During flying of a ballistic trajectory, human subjects
experienced apparent motion of a fixed luminous target. This
rmotion appeared to be downward during increased acceleration
and upward during deceleration. During weightlessness no
target motion was apparent, indicating that no oculogravic
illusion may result during transition from normal gravity
conditions into weightlessness.

Air Force Missile Development Center, Holloman AFB, N. Mex.
»>EHAVIOR OF THE CHIMPANZEE ON A COMPLEX MULTIPLE SCHEDULE, by
R. E. Belleville, F. H. Rohles, Jr., and M. E. Grunzke,

Proj. 6893, Rept no. AFMDC-TR-€1-27, Aug 61, 22 pp.,

4 figs., 2 tbls., 13 refs.

This repcrt describes chimpanzee behavior on a four com-
ponent, three lever multiple schedule. The component schedules
included the Sidman avoidance procedure with a concurrent dis-
criminated avoidance feature on a second lever; fixed ratio
performance for food, differential reinforcement of low rate
for water requiring a dual response chain, and a symbol dis-
crimination task for continuous food reinforcement using three
levers. The advantages of employing this type of schedule for
evaluating the effects cf exposure to space flight conditions
are discussed.

Air Force Missile Development Center, Holloman AFB, N. Mex.
COMPLEX AVOiIDANCE BEHAVIOR IN THE CHIMPANZEE AND ITS
APPLI1CABILITY TO THE STUDY OF SPACE ENV1RONMENTS, by

R. E. Belleville, F. R. Rohles, Jr., M. E. Grunzke and

F. C. Clark, Proj. 6893, Task 68930-68931, Rept. no.
AFMDC-TR-60-27, Sep 60, 20 pp., 4 figs., 10 refs.

Continued




5,

19.

This report describes the corcurrent development cof twc
types of avcidance behavior in tre chimpanzee in which a dis-
crete avoidance task was superimposed or a schedule requiring
continuous avoidance behavior. The rationale for using thecse
tasks for measuring the behavioral effects of space flight is
presented.

Air Force Missile Development Center, Holloman AFB, N. Mex
FEEDING DEVICES rOF USE WLTH PRIMATES [N SPACE FLIGHT, by

M. E. Grunzke, Proj. 6593, Rept. nc. AFMDC-TR-61-35, Dec 61,
18 pp., 8 figs., 3 refs.

This report describes two devices that can be employed
for dispensing food and water to primates that are undergoing
space flight. Also provided are the functional diagrams for
basic conditioning and for mure complex reinforcemernt
schedules.

Air Force Missile Development Center, Holloman AFB, N Mex
FLIGHT EXPERIMENTS ABO'JT HUMAN REACTZONS TO ACCELERATTONS
WHICH ARE FOLLOWED OR PRECEDED BY THE WEIGHTLESS STATE, by
K. J. von Beckh, Rept. no. TN 58-15, Dec 58, AD 15L 108,
L2 pp., 1€ figs., 22 refs.

Flight experiments which simulated Pre-weightlessness and
Post-weightlessriess acceleration were conducted in jet air-
craft. 1n was shown that alternations of accelerat:cn and the
weightless state decrease the accelersaticn tolerance cf tre
subject and the efficiency of the physiological recovery mech-
anisms. The implications for plenning of manned space flight
are; {1) thrust values and re-entry profiles must take the
lower acceleration-tolerance into consideraticn; and (2)
adequate G-protection must be designed for the pilot, tc pre-
vent dangerous effects of unavoidable high accelerations.
(Author)

Air Force Missile Development Center, Hclloman AFB, N. Mex.

A LABORATORY MODEL FOR A 1h-DAY ORBITAL FLIGHT WILTH A
CHIMPANZEE, ty F. H Rchles, Jr., H. H. Reynolds, M. E. Grurzke
and 0. N. Farrer, Proj. 6893, Rept. no. AFMDC-TK-61-33,

et 61, 55 Ehsy 13 figs«; 1b thls.; % refs.

A young male chimpanzee was restrained cn a piastic couch
and isolated from the usual laboratory distractions for 14
days. Assuming a 90 minute orbit, the subject performed a
complex psychomotor task for approximately nine hours each day
and received all of his food and water as rewards for his per-
formance. OSkin temperature, pulse, and respiration were
monitored through the test and urine and feces were collected
outside the isolation cubicle and measured The subject lost
no weight for the test period and recovery was rapid.
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Air Force Missile Development Center, Holloman AFB, N. Mex.
PERCEPTION OF THE HORIZONTAL AND VERTICAL IN SIMULATED
SUBGRAVITY CONDITIONS, by G. J. D. Schock, Rept. no. TN-59-13,
Jun 59, AD 215 464, 15 pp., 6 tbls., 3 refs.; Also in

Armed Forces Med. J., v. 11, no 7, Jul 60, pp. 786-793.

Quantitative experiments show that in simulated subgravity
conditions with decreased proprioceptive input, perception of
the horizontal and vertical is greatly impaired During actual
space {light artificial gravity forces may be needed to insure
adequate human orientation during weightlessness.

Air Force Missile Development Center, Holloman AFB, N. Mex
SENSORY REACTIONS RELATED TO WEIGHTLESSNESS AND THEIR
IMPLICATIONS TO SPACE FLIGHT, by G. J D. Schock, Proj. 7851,
Rept. no. TR 58-6, Apr 58, AD 135 012, 14 pp., 10 refs.

The implications of a sensory-starved environment have been
reviewed and compared to conditions that will prevail in
actual space flight. Recommendations for training for future
space flight are presented.

Air Force Missile Development Center, Hollomen AFB, N. Mex.
A STUDY OF ANIMAL REFLEXES DURING EXPOSURE TO SUBGRAVITY AND
WEIGHTLESSNESS, by G. J. D. Schock, Rept. no. TN 59-12,

Jun 59, AD 215 463, 17 pp., 3 tbls., 6 refs.

Normal cats exposed to weightlessness display loss of labyrin-
thine reflexes, disorientation and confusion, with and without
visual cues. Cats in which the vestibular cortical area of
the brain had been removed bi-laterally seem to be less dis-
oriented and confused than normal animals, but also display
loss ol labyrinthine reflexes. Bi-labyrinthectomized cats,
however, are relatively unaffected by exposure to weightless-
ness and display no symptoms of serious disorientation and
confusion,

Air Force Missile Development Center, Holloman AFB, N. Mex

A TECHNIQUE FCR INSTRUMENTING SUBGRAVITY FLIGHTS, by

G. J. D. Schock and D. G. Simons, Proj 7851, Rept. no. 58-U,
Feb 58, AD 135 008, 20 pp. 7 figs., 4 refs.

Instrumentation was designed to achieve the maximum duration
of weightlessness using F-QUC aircraft. Observations on the
behavior of different fluids under subgravity and weightless
conditions indicate a study under extended periods of true
weightlessness is worthwhile for planning and designing future
space vehicles.
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Air Force Missile Development Center, 6571st Aeromedical
Research Lab., Holloman AFB, N. Mex.

A DETATILED ACCOUNT OF CHIMPANZEE PERFORMANCE DURING THE
BALLISTIC AND ORBITAL PROJECT MERCURY FLIGHTS, by

F. H. Rohles, Jr., M. E. Grunzke and H. H. Reynolds, Proj. 6893,
Task 689301-689302, Rept. no. ARL-TDR-62-15, Jul 62, LO pp.,

), fHES. , 2 Thlsiy 1O Fefsk

Two space flights with chinpanzees were made as part of the
Project Mercury program. In the first flight the subject was
placed through a ballistic trajectory and during the flight
had to perform a centinuous and discrete avoidance task.
During a second flight in which the capsule orbited the earth
twice, a chimpanzee had to perform a complex multiple operant
task.

Air Force Missile Development Center, Office of Information
Services, Historical Div., Holloman AFB, N. Mex.

HISTORY OF RESEARCH IN SUBGRAVITY AND ZERO-G AT THE AIR FORCE
MISSILE DEVELOPMENT CENTER, HOLLOMAN AIR FORCE BASE, NEW MEXICO,
1948-1958, by D. Bushnell, May 58, L6 pp., 37 refs.

Air Force School of Aviation Medicine, Brocks AFB, Tex.

AN EXFLORATORY STUDY OF CHANGES 1IN PROFICIENCY IN A
HYPODYNAMIC ENVIRONMENT, by B. Hartman, R. E. McKenzie and
D. E. Graveline, Rept. no. 60-72, Jul 60, 13 pp.

Simulated weightlessness for a prolonged period (50 hr. to

7 days) was produced by the body immersion technique. Changes
in psychomotor efficiency on a relatively simple task were
assessed during immersion and after return to the normal
envircnment of one g. Systematic increases in response time
during the 7-day period in the hypodynamic environment were
obtained. Gross disruptions in psychomotor behavior upon re-
turn to the normal one-g state were observed. When compared
to a control run, these were increased response times, in
three different kinds of tasks. These results suggest that
the funcrtional capabilities of a wan exposed to a prolonged
period of weightlessness will be seriously impaired during
the re-entry phase of space flight. (Authors' summary,
modified)

Air Force School of Aviation Medicine, Brooks AFB, Tex.

AN EXPLORATORY STUDY OF STEEP CHARACTERISTICS 1IN A
HYPODYNAMIC ENVIRONMENT, by R. E. McKenzie, B. Hartman and
D. E. Graveline, Rept. no. 60-58, Oct 60.

Air Force School of Aviation Medicine, Brooks AFB, Tex.
HYPODYNAMIC UROLITHIASIS: A POTENTIAL HAZARD DURING PROLONGED
WEIGHTLESSNESS IN SPACE TRAVEL, by A. T. K. Crockett,

C. C. Beehler and J. E. Roberts, Review no. 2-62, Dec 61,

6 pp., fig., 10 refs.

Continued
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The relative immobilization of astronauts may be a major
cause of serious metabolic shif'ts in calcium metabolism during
prolon.ed space travel. Several etiologic factors in urinary
lithiasis which will be present during spaceflight are
emphasized.

Air Force School of Aviation Medicine, Brooks AFB, Tex.

THE PHYSIOLOGIC EFFECTS OF HYPODYNAMICS INDUCED BY WATER
IMMERSION, by D. E. Graveline and B. Balke, Rept. no. 60-85,
Sep 60, AD 247 163, 11 pp., 12 figs., 6 tbls., 6 refs.

Body immersion in water was used to produce an experi-
mental situation in which the normal weight sensation was
altered znd in which slow movements were effortless. The hypo-
dynamic efflects of such immersion on orthostatic tolerance, on
cerdiorespiratory adaptability to physical stress, and on other
biologic and psychophysiologic parameters were studied on one
human subject in experiments of two- and seven-days duration,
respectively. Pronounced functional deterioration resulted
from the hypodynamic situation in both experiments; cardio-
vascular reflexes were severely disturbed and muscular tone
was diminished. The extensive biochemical studies on blood
and urine showed marked deviations from the normal. Psycho-
motor effectiveness, tested on a complex systems task, was im-
paired noticeably. The need for sleep appeared to be markedly
reduced during the periods of water immersion. This area of
research is vital to the man-in-space program Weightless or
near-weightless conditions in space flight are expected to pro-
duce a similar hypodynamic effect on the organism as was caused
by water immersion. BSuch loss of functional reserves may
severely intertere with the astroncut's capubility to adjust
adequately to returning gravitational forces

/ir Force School of Aviation Medicine, Brooks AFB, Tex.
PHYSIOLOGIC RESPONSE TO WEIGHTLESSNESS INITIATION OF
MICTURITION, by J. E. Ward, W. R. Hawkins and H. D. Stallings,
Rept  no. 59-35, Aug 59, 5 pp.

To study the eliect of the null-gravity state on elini-
nation of liquid body rates, 26 subjects were exposed to a
total of 37 separate jet aircraft flights during wnich zero-
gravity parabolic flight maneuvers were pertormed. The capa-
bility of the subjects to initiate micturition during weight-
lessness following a period of hydration was studied.

Air Force School of Aviation Medicine, Brooks AFB, Tex

SOME OBSERVATIONS ON THE BEHAVIOR OF A VISUAL TARGET AND A
VISUAL AFTER-IMAGE DURING PARABOLIC FLIGHT MANEUVERS, by

J. A. Roman, B. H. Warren, J 1I. Niven, and A. Graybiel, Rept.
no. SAM-TDR-62-66, Jun 62, 8 pp., 3 figs., 4 tbls., 6 refs.
(Joint report with U. S. Naval School of Aviation Medicine)

Continued



(WS)
N

33-

34,

35.

36.

The apparent displacement of a real tzorget and a visual
after-image vere observed in the F-100F aircraft during periods
of weigh*tlessness averaging 45 seccnds. The experimental re-
sulte are used as a background from which to reconcile apparent
discrepancies between the findings of different investigators.

Air Force School of Aviation Medicine, Randolph AFB, Tex
CORRELATION OF STATE AND PHYSICAL ENDURANCE, by B. Balke,
Proj no. 21-32-004, Rept. no.l, Apr 52.

Air Yorce School of Aviation Medicine, Randolph AFB, Tex.
EPITOME OF SPACE MEDICINE, 1958 ’

Document. contains ten research reports of the Scheool of
Aviation Medicine and 31 articles from scientific journals cn
Space Medicine. Topics discussed include the weightless state,
acceleration, radiation eifects, high altitude and sealed
cabin studies.

Air Force School of Aviation Medicine, Randolph AFB, Tex.
EXPERIMENTE DURING WEIGHTLESSNESS: A STUDY OF THE OCULO-
ACRAVIC ILLUSION, by S. J. Gerathewohl and H. D. Stallings, Jr.,
Rept. nc. 58-105, Jul 58, Also in; J. Aviation Med., v. 29,

no. 7, Jul 58, pp. 504-516, AD 203 801, 21 pp., 5 figs.,

tbl., 16 refs.

To investigate visual illusions during flight, an F-9ul
type aircraft was flown through various manoeuvres. They
included *turns, push-overs, pull-ups, and aileron rolls prc-
ducing accelerations of different directions and magritude,
as well as short periods of weightlessness. The observer in-
duced a strong visual after-image and described its apparernt
motion and displacement associated with the manoceuvre.
Increase of radial acceleration was found to be associated
with an apparent downward movement, and subgravity or weight-
lessnec<s, with an apparent upward movement of the visual after-
image. This latter phenomenon was called the 'oculo-agravic
illusion'. -

Air Force School of Aviation Medicine, Randolph AFB, Tex.
"The Feculiar State of Weightlessness™, by S. G. Gerathewohl
in; MEDICAL PROBLEMS OF SPACE FLIGHT, Ed. by A. J. Kendricks,
Special rept. Aug 55.

Air Force Schoel of Aviation Medicine, Randolph AFB, Tex.
PHYSIOLOGIC RESPONSE TO SUBGRAVITY. I. MECHANJICS OF
NOURISHMENT AND DEGLUTITION OF SOLIDS AND LIQUIDS, by

J. E. Ward, W. R. Hawkins and H. Stallings, Jr., Rept. no.

59-2, Jgan 59, 4 pp., 2 figs., 4 refs., Also in;J. Aviation Med.,
v. 30, no. 3, Mar 59, pp. 151-15&4.
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To study the mechanics of nourichment during weightless-
ness, luy suc-rravity parabolas were flown in en F-94C aircrairt.
Twenty-t'ive suvjects attempted to drink from zn open coniaincy,
a container witlh a pierced 1id and plastic straw, and
sloetic squeeze Lottle. Observations were ulso made regarding
de_luvivion oy solids, including swallowing o1 both well and
poorly mesticated pieces of iood.

Alir TForce Ochool o1 aviation Medicine, Rundolph AFB, Te.:.
PRIMATES IIi SPACL: REPORT HNO 2, BIOASTROKNAUTICS ADVANCES IN
RESEARCE, by J. E. Pickering, W. L. Brown, K. D. Stallings,
R. E. Benson, R. V. Zellner, H. L. Bitter, R. M. Cerr and

A. A. McDowell, Mar 59.

Air Force 3School ol Aviation Medicine, Randolph AFB, Tex.
PRODUCING 'THE WEIGHTLESS STATE IN JET AIRCRAFT, by

S. J. Gerathewohl, 0. L. Ritter and H. D. Stellings, Rept. no
57-143, Aug U7, AD 240 703, 11 pp., 6 figs., tbl., 11 rels.,
Also in; Astronaut. Acta, V. 4, no. 1, 1,,0, pp. 1l,-24%, and
USAF Schiool of Aviation Med., Randolph AFB, Tex., EPITOME OF
SPACE MEDICINE, item 10, 198.

Some simple aritimetic functions were used for coaputing
duration, height, and angle of climb of flight parevolas for
producin,, the wei_itless state in Jjet aircraft. The resulits,
vased upon certain [lying cuaracteristics oi tne T-33, TF-y4,
and F-1Ch4, are in good agreement with the deata obtained ior
Ltiie first two types or zirecrvft mentioned during actual zero-
cravity muneuvers. Certain flying safety hazards were noticed
in the T-33 ouvt reuealed tiarougn appropriate neasures. The
F-GUC Starfire proved to Le superior io tie T-37 willi regard
to safety ond durction of weipghtlessness ovtained 1. tic
#=10h were mude aviilavle i'or aero.edical research, welit.css-
ness could ve produced for more thian 1 iiinute.

Alr Force School ol Aviation Medicine, Randolpii /.1'B, 7.
REPCRTS ON SPACE MEDICINE - 19358, Feb 5.

Conuvents include:

Hauty, G. T., "iwaun Performance in ile Space Travel
Lnvironment."

Ward, J. L., S. J. Geratiewolhl and G. R. Steinbanmp,
"Supersonic and Hypersonic Human Flight "

Werd, J. B. and G. R. Steinkamp, "Hunian Engineering of
the Sealed Upace Cubin."

Imuty, G. 7. wnd . B. Payne, "Fatigue, Confinenent, and
Prof'iciency Decreement.”

liawhins, W. R., "The Feasibility of Recycling Human Urine
tfor Utilizction in a Closed Beological System."

Ziwwhins, V. R. and G. T. iicuty, "Space Cabin Requirementis
as Sewn Ly, Subyects in the Space Cabin Sinulator.”

Cerathewohii, 5. J., "VWeightlessness - The Froblew and tie
Air Force Researcli Program."
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Air Force Scnool of Aviation Medicire, Randolph AFB, Tex.
REQUIREMENTS FOR PRESENT-DAY EXPERIMENTAL ZERO GRAVITY
PARABOLAS, by J. E. Ward, Rept. no. 57-121, Jul 57, AD 143 896,
6 pp., 4 figs., 5 refs., Also in;J. Aviation Med., v. 29, nc. ©,
1958, pp. he8-L32.

I, simplified form, graphs are presented which allow
rapid determination, without calculation, of parabolic entry
velocity, angle of climb at entry, and vertical altitude
traveled during the trajectory as a function of the total
duration of zero gravity and minimum speed attained during thne
parabola (determined by stalling speed) by the experimental
aircraft. (Author)

Air ¥orce School of Aviation Medicine, Randolph AFB, Tex.
STUDY ON SUBGRAVITY STATES, by F. Haber, Proj. no. 21-34-003,
Rept. nc. 1, Apr 52, 9 pp., 7 figs., b refs., Also in:

Air Force School of Aviation Medicine, Randolph A¥B, Tex ,
EPITONE OF SPACE MEDICINE, paper nc. L.

The equations of motion of a body under subgravity con-
ditions are discussed. The applications to an elevator and
airplarne are explained and the cbtainable duration of sub-
gravity and zercgravity calculated. The short period of time
available in elevators does not warrant the use of this means.
An airplane with an initial speed of 450 m.p.h. makes it
possible to maintain zerogravity for 35 seconds.

Air Force Systems Command, Aeronautical Systems Div.,
Aercospace Medical Lab., Wright-Patterzon AFB, Ohio
AERONAUTICAL SYSTEMS DIVIS1ON STUDIES IN WEIGHTLESSNESS:
1959-1940, Ed. by L. R. Hammer, Proj. 7184, Task 71585,
Rept. nc. TR 60-715, Dec 61, AD 273 098, 93 pp.,

k3 figs., 29 refs.

Facilities and techniques used at Aeronautical Systems
Division tc study *the effects of weightlessness are described;
completed experiments and those started before January 1961 are
discussed. Topics are grouped under two main headings:
aerospace medical studies and seromechanics studies. Specific
provlem areas and methods of experimentation are emphasized.
Findirgs are briefly stated.

Air Force Systems Command, Aercnautical Systems Div.,
Behavioral Sciences Lab., Wright-Patterson AFB, Ohio

EFFECTS OF STMILATED WEIGHTLESSNESS UPCN POSITIONING RESPONSES,
by W. N. Kama, Rept no. ASD TR 61-555, Dec 61, AD 277 288,

12 pp., illus., tbls., 4 refs.

The speed and accuracy of positioning movements as
functions of distance, direction, «nd mass were investigated

under simulated weightless conditions. Subjects seated on a

Continued
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frictionless device made blind positioning movements by sliding
each of two frictionless masses (1000 or 7000 grams) various
distances (10, 20, and 40 cm) either left-to-right or near-to-
far. Both speed and accuracy decrease with distance; left-to-
right movements take longer, but are more accurate than near-
to-Tar movenents. Speed decreases with increased mass with
minor exceptions, the effects are similar to those noted when
fixed subjects position weightless objects The responses of
fixed subjects were slower, but more accurate, and were not
aflfected by the variable of mass

L, Air Force Systems Comnand, Aeronautical Systems Div.,
Biomedical Lab., Wright-Patterson AFB, Ohio
MAINTENANCE OF CARDIOVASCULAR ADAPTABILITY DURING PROLONGED
WEIGHTLESSNESS, by D. E. Graveline, Prcj. 7222, Task 72201,
Rept. no. TR 61-707, Dec 61, 8 pp.

During prolonged zero gravity becauvse of the absence of
hydrostatic pressure influences, spescicl techniques will be
necessary to maintain cardiovascular adaptability and provide
the orbiting astronaut with optimum tolerance for reentry
stresses. A multiple tourniquet approach to intermittently
obstruct venous return from the periphery has been devised,
simulating the hydrostatic pressure effects of standing and
thereby "triggering" compensatory cardiovascular reflexes.
Following 6-hour periods of water immersion with tourniquet
protection, the orthostatic tolerance of 5 subjects was deter-
minded and compared with that obtained following previous
6-hour immersion tests with no protection. 1In all subjects
the tourniquet technique maintained normal or better than nor-
mal cardiovascular adaptability as measured by tilt-table
testing.

by, Air Force, Wright Air Development Center, Wright-Patterson
AFB, Ohio
MAGNETIC SHOES FOR HUMAN ORIENTATION IN SPACE, by
J. F. Nicholson und D. W. Naas, Rept. no. WADC-TN 59-352, Feb 60.

L6, Air Force, Wright Air Development Center, Wright-Patterson
AFB, Ohio
ZERO GRAVITY RESEARCH AT WRIGHT AIR DEVELOPMENT CENTER (A FILM),
by E. Brown, Black and White - 16 mm - Silent -~ Approx. 22 min.
Unclassified - llo date of issue or identifying number.

Sequence of shots taken aloft during "Keplerian Trajec-
tories", aboard a C131B Aircraft; illustrates various problems
associated with zero "g" states.

L. Alr Force, Wright Air Development Center, Aero Medical Lab.,
Wright-Patterson AFB, Ohio
BIBLIOGRAPHY OF RESEARCH REPORTS AND PUBLICATIONS ISSUED BY
THE BIOACOUSTIC BRANCH (1947-1957), by A. Boes, 1957, 22 pp.
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Air Force, Wright Air Development Center, Aero Medical Lab.,
Wrignt-Patterson AFB, Ohio

BIBLZOGRAPHY OF RESEARCH REPORTS ISSUED BY THE BIOPHYSICS
BRANCH, by M. Siegfried, Jjer 57, AD 126 361, 1k pp.

Air Force, Wright Air Development Center, Aero Medical Lab ,
Wright-Patterson AFB, Ohio

MAN'S ABILITY TO APPLY CERTAIN TORQUEE WHILE WEIGHTLESS, by
E. Dzendolet and J. F. Rievley, Proj 7184, Task 71586, Rept.
no. TR 59-94, Apr 59, AD 220 363, 28 pp , 9 figs.,

7 tbls., 8 refs.

The torque that a maintenarce man can exert within a
space vehicle while weightless, and hence tractionless, is
analyzed. Anthropological literature was reviewed tc determine
the torgues a man can apply under normal conditions. Using
elementary physical principles the consequences of applying
these torques while tractionless were calculated. Certain of
the predictions were verified experimentally. It is ten*a-
tively concluded that standard anthropometric data can legiti-
mately be extrapolated to the weightless condition.

Suggestions are advanced regarding (a) the optimum body
position for a simple tightening task without using a handhold,
(b} the use and location of handholds, (c) maximum torque
limitations, (d) the use of impulses, and (e) the design of
hand tcolis.

Air Force, Wright Air Development Center, Aerospace Medical
lab., Wright-Patterson AFB, Ohio

FRELTMINARY FLIGHT TEST REPORT, PROJECT SKYHOOK. INFLIGHT
STUD? OF STABILIZATION UNIT FOR ORBITAL WORKERS, by

J. C Simons, 29 Jun 59.

Air Force, Wright Air Development Center, Aerospace Medical
lab., Wrignt-Patterson AFB, Ohio

RESEARCH ON HUMAN FERFORMANCE DURING ZERO GRAVITY, by

E. L. Brown, Task 71588 (£-131 B Aircraft), AF-WP-B, Jun 59.

Air Force, Wright Air Development Center, Aerospace Medical
Lab., Wright-Patterson AFB, Ohio

A SELECTED BIRLTOGRAPHY CONCERNING PHYSIOLOGICAL FACTORS IN
AERO-MEDICAL RESEARCH AND DEVELOPMENT, by J. C. Robinette,
Apr 57, AD 126 401, 42 pp

Air Force, Wright Air Development Center, Aerocpace Medical
Lab., Wright-Patterson AFB, Ohio

WALKING UNDER ZERO-GRAVITY CONDITIONS, by J. C. Simons, Froj.
71585, Rept. no. TN 59-327, Oct 59, 8 pp , 4 figs., 3 refs.

Contirued
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This is the {irst report on experiments with permanent
majnetic sandals wnich enable a man to wall. with an approxi-
mately normal gait under weightless conditions. All four sub-
jects reported an immediate spuiial orientation of "down" being
where thicir feet were, as soon as their body rotation stopped.
A basic index was formulated to def'ine magnetic requirements
in terms of the inductive forces required to held a2 subject
stationary. A vector analysis of the l-g walking gait is made,
znd elements of & zero-gait for further study using variable
power electromagnetic shoes ure pruposed.

Ar Force, Wright Air Development Div., Aerospace Medical Div.,
Behuvioral Sciences Lub., Wright-Patterson AFB, Ohio
DISCRIMINATION OF DIFFERENCES IN MASS OF WEIGHTLESS OBJECTS,

by D. W. Rees and N. K. Copeland, Proj. 7184, Task 71586, Rept.
no. TR 60-601, Dec 6C, AD 252 161, 20 pp., 10 figs., 8 tbls.,

L refs., 2 appens.

Absence of gravity results in the loss of many tamilicr
kinesthetic cues of weight and friction necessary to man for
object discrimination and manipulation. Mun's ability to dis-
¢riminate small differences in mass as opposed to small 4dif-
ferences in weight was studied. Four weight series were used,
each consisting of a standard (1000, 3000, 5000, or 7000 grams)
and nine com arison stimuli. Judgments for mass differences
were made with the same weights supported by compressed air on
an air-bearing table. Tnhus, the frictionless aspect of a
weightless environment was simulated.

Results show that the mean difference limen, mean standard
deviation. amd Weber ratio (AS/S) for each standard are much
larger for meass than for weight. Thus, to be detected under
weightless condition, mass increments must be at least twice
as large as the weight increments required for discrimination
in a normal weight-lifting situation.

Air Force, Wright Air Development Div., Aerospace Medical Div.,
Behavioral Sciences Lab., Wright-Patterson AFB, Ohio

SPEED AND ACCURACY OF POSITIONING WEIGHTLESS OBJECTS AS A
FUNCTION OF MASS, DISTANCE, AND DIRECTION, by William N. Kama,
Proj. 7184, Rept. no. TR 61-182, Mar 61, AD 260 131, 19 pp.,

6 rfigs., 12 tbls., 4 refs.

Human performance in positioning weightless objects was
investigated experimentally using an air-bearing frictionless
table. The subjects moved each four masses (1000, 3000, 5000,
and (000 gram) various distances 10, 20, and 40 cm) in each of
twe directions over this frictionless table in response to
paired light stimuli. The responses were accomplished in com-
pletce durkness after the lights were extinguished. Results
were uvnulyzed in teriis of constant and ubsolute errors of

Conlinued
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positioning, and response time. From the investigation, we
conciuded that: (1) mass has little effect on the accuracy of
positicning. There is some evidence, however, that response
time increases with increase in mass. (2) Distarce is a signi-
ficant variable airfecting *the direction of error, accuracy, and
speed of positioning responses. Response time increase, and
accuracy decreases with distance. (3) Direction of movement

is a significant variatle affecting constant error, absoiute
errcr, and speed of positioning resporses. Subjects tend “o
undershoot the mark in rnear-to-far wcvements.

Air Force, Wright Air Development Div., Aerospace Medical
Lab., Wright-Patterson AFB, Ohio

BIBLIOGRAPHY ON AEROMEDICAL RESEARCH WITH ABSTRACTS, by
J. C. Robinette, Dec 59, AD 2L7 101, 104 pp., 315 refs.

"is bibliography compiles abstracts of technical docu-
mentary reports issued by the Aerospace Medical Laboratory,
Wright. Air Development Center, from 1957-1959.

Air Force, Wright Air Development Div., Aerospace Medical
Lab., Wright-Patterson AFB, Ohio ’
MANUAIL APPLICATION OF IMPULSES WHILE TRACTIONLESS, by

E. Dzendolet, Proj. 7184, Task 71586, Rept. no. TR 60-129,
Fev 60, 12 pp., 9 figs., 3 tbls., 3 refs.

The percentage of naive subjects who, while tracticnless
in a horizontal plane =2nd anchored by one handhold, push ia or
pull out a plunger in one motion against various irictional
forces and travel distances, decreases directly as the force
znd distance required. With large-force impulses, the impulse
is linear and the situation can be described by the impulse-
mementwn theorem: \fotht = mv)-mvg. The shape of the impulse
is saw-toothed, and its area approximated by taking three-
fourths of the area of a rectangle whose base is the duraticn,
and height, the f{orce of the impulse. For this experiment,
the maximum duration of an effective impulse for a required
force of 40 pounds is 0.5 seconds for a push-in, and 0.3
seconds for a pull-out impulse. A subject, without a handhold,
can sea% the piunger with a push, and, in spite of the reac+ion
to the impulse, remain attached tc the eguipment without un-
seating it. The technique is to allow the reaction tc move the
subject over as long a distance as possible and, since the
total impulse is constant, thus reduce the force. The re-
duction in force allows the equipment to remain seated since
the force is now less than the frictional force needed for
seating.

Alexarder, G.
FLIGHT PROVES MAN CAN FUNCTION IN SPACE, Aviation Week, v. 70,
rno. 20, 15 May 61, pp. 31-32

Continued
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A description is given of' the pilot functions performed
and the stresses and loads (weightlessness, peak gravity and
re-entry loads) to which pilot and capsule were subjected
during the 15 minute Mercury-Redstone flight on May 5, 1961.

Anderton, D. A.
WILL PRONE FLIGHT LICK HIGH G-LOADS?, Aviation Week, v. 57,
no. 26, 29 Dec 52, pp. 2i-22, 2k-25

The prone position of the pilet in high-speed airplanes
has certain advantages (higher g-tolerance of the pilot, re-
duction of drag due to decrease of frontal area, improved
instrument visibility) and drawbacks (narrowing of field of
vision, decrease of visual acuity, aggravation of claustophobic
tendencies, discomfort encountered in this abnormal position).
A rylon bed designed in 1948 by the Aero Medical Laboratory was
tested for 8 to 12 hours without apparent signs of discomfort.
Three-dimensional hand control (i.e. operation of all the
control surfaces by hand motions only) likewise gave good test
results. Restriction of vision (up to 35°) was one of the
major complaints raised by the test pilots. -- The paper con-
cludes with & brief discussion of flight tests at accele-
rations of less than lg, as would be encountered in space
flight. The prore pilot was instrumented for recording of
heart rate and electrocardiogram. He was asked to shake his
head and to nod during the runs at zero g. There were no ill
effects following these movements, but after the subgravity
flight there was frequent vertigo. Coordination was not im-
paired, although there was a tendency to overreach.

Armstrong, C. R.
SPACE PHYSIOLOCY, J. Brit. Interplanet. Soc., v. 12,
1953, pp. 172-175

The sensory-motor system of a man living in a gravity-
free state is subjected to abnormal handicaps. The muscle and
skin pressure senses are gravireceptors and would be useless
in a gravity-free state. However, the Vater-Pacini corpuscles
being deep pressure receptors in the hands, feet, and Jjoints,
would probably continue to function and partially compensate
for the loss of the other two receptors. The vestibular appa-
ratus, which controls posture and is stimulated by gravity and
by rotary movements, might also fail under zero, or near zero,
gravity. Respiration and circulation are felt to present
lesser problems. Under zero-gravity conditions, oxygen con-
sumption would be low -- approximately 500 litres per day per
person. By utilizing the upper physiological limit of in-
creased oxygen pressure, which is 415 mm Hg, this problem can
be minimized.

Army Bailistic Missile Agency, Redstone Arsenal, Ala.
SPACE FLiGHT SIMULATOR, by C. L. Barker, Jr., Rept. no.
DSP-TR-1-59, 16 Mar 59, 34 pp.

Continued
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Objectives of this report are two fold: tc examine tie
problem of rocket flight simulation and possible users of a
simulation facility; and to describe a system which is capable
of producing repcatable acceleration time histories of any de-
sired booster flight including weightlessness and re-entry.
Propulsion calculations for the sled are discussed, and the
El Cepitan in Ycsemite Watl. Park is described as a possible
site fer this apparatus. A *tablc of characteristics of flight
trajectories to produce weightlessness of maximum duration for
8 vehicles is included.

Army, Research and Development Ccmmand, Bioastronautics
Research Unit, Redstone Arsenal, Ala.

OBSERVATIONS ON HEART RATE AND CARDIODYNAMICS DURTING WEIGHT-
LESSNESS, by G. E. Burch and S. J. Gerathewohl, Rept. no.
CSCRD-16-5, 13 Nov 59, 14 pp., 5 figs., 3 tbls., 18 refs.,
Also in; Aerospace Med., v 31, no. 8, Aug 60, pp. 661-669.

A review 1s presented of various experiments conducted in
the United States, Russia, and Ttaly on the cardiodynamic
effccts of acceleration and weightlessness. Tachycardia and
changes in the EKG within normal ranges were generally noted
A tendency to prolonged and fluctuating tachycardia in the
early stage of weightlessness and decreased cardiac activity in
later stages was observed The entire series of experimerts
demonstrate that the stresses imposed by acceleration and the
episodes of weightlessness encountered in aircraft and biologic
missile flights are well witnin the range of tolerance of the
human and animal organism.

Armed Services Technical Information Agency, Arlington, Va.
BIO-ASTRONAUTICS - AN ASTIA REPORT BIBLIOGRAPHY,
Feb 59, AD 211 775, 157 pp.

This bibliography covers the literature from 1952-1958.

Armed Services Techrniecal Information Agency, Arlington, Va.
BIO-ASTRONAUTICS: AN ASTTA REPORT BIBLIOGRAFHY, Feb 60,
AD 233 000, 43 pp., (Suppl. tc AD 211 775)

Previous bibliographies have covered the literature cn
bio-astronauvtices through 1958. This supplemental bibliography
brings the subject matter up to date through 1959 insofar as
report literature represented bty ASTIA holdings, 1s concerned.

Armed Services Technical Information Agency, Arlington, Va.
B10-ASTRONAUTICS: AN ASTIA REPORT BIBLIOGRAPHY (U), Feb 59,
AD 306 007, 9 pp., 48 refs. (Secret Report)

This biblicgraphy covers the subject matter from 1952
through 1958 insofar as report literature, represented by
ASTIA holdings is concerned. (Unclassified abstract)
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Armed Services Technical Information Agency, Arlington, Va.
B10-ASTRONAUTICS: AN ASTIA RECPORT BIBLIOGRAPHY, Fet 60,
AD 315 200, 11 pp., (Suppl. to AD 306 007). (Secret Report)

Previous bibliographies have covered the literature on
bic-astronautics through 1958. This supplemental bibliography
brings the subject matter up to date through 1959 insofar as
report literature, represented by ASTIA holdings, is concerned.
(Unclassified Abstract)

Augerson, W. S.

"Physiological Responses of the Astronaut in the MR-3 Flight,"
by W. S. Augerson and C. P. Laughlin, pp. 45-51, in : RESULTS
OF THE FIRST U. S. MANNED SUBORBITAL SPACE FLIGHT, National
Aeronautics and Space Administration, 1961,

Washington, D. C., 116 pp.

Astronaut Shepard (on his suborbital flight on May 5, 1961)
demonstrated physiological responses to 5 minute weightless
flight (interrupted by 23 seconds of retrofire) were uneventful.
Acceleration-weightlessness transition period produced physio-
logical responses within the limits of intact function. The
relative change in pulse rate in going from weightlessness to
reentry acceleration was comparable to that in going from 1 g
to reentry acceleration on the centrifuge. Special senses,
that is vision, semicircular canal function, and hearing, ap-
peared intact throughout the flight. (Author)

Balakhovskii, I. S.

BIOLOGICAL PROBLEMS OF INTERPLANETARY FLIGHTS, by

1. S. Balckhovskii and V. B. Malkin, Piroda, Aug 56, (in
Russian), Also in; Behind the Sputniks, ed. by F. J. Xrieger,
Public Affairs Press, Washington, D. C., 1958.

Ballinger, E. R.

HUMAN EXPERIMENTS IN SUBGRAVITY AND PROLONGED ACCELERATION,
J. Aviation Med., v. 23, no &4, Aug 52,

PP. 319-321, 372, 2 tbls.

The physiological problems of weightlessness and acceler-
ation are presented. Describes experiments run on the human
centrituge at the Aero Medical Laboratory to determine the
optimum acceleration one could safely undergo in attaining an
escape velocity.

Barker, C. L., Jr.
OPACE FLIGHT ACCELERATION SIMULATOR, Planet. Space Sci.,
v. T, Jul €1, pp. 335,34k.
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Discussion of a proposal for a space flight acceleration
simulator, & ground-based training and research facility, which
produces the acceleration-time history of rocket flight and the
gravitational fields of the Moon and planets. The track cap-
tured capsule carries several trainers or hundreas of pounds
of equipment through programed "flights" which duplicate the
conditions cf boost, zero-g, and re-entry, or any combination
thereof. The track consists of a horizontal circular track cf
1,000-ft. diameter connected to a vertical track with a total
height of about one mile.

Bauer, L. H.
SPACE MEDICINE, West Vir Med. J., v. 48, no. 11
Nov 52, pp. 326-327.

A review of space medicine and the problems that man
faces in space flight.

Benedikt, E. T., Ed.
WEIGHTLESSNEES - PHYSICAL PHENOMENA AND BIOLOGICAL EFFECTS,
Plenum Press, New York, 1961, 170 pp

Contents include:
Levine, R. B.,"Zero Gravity Simulation,"pp. 135-153,
8 figs., 3 tbls., 3k refs.
Simons, J. C.,"Current WADD Weightless Research,"
pp. 154-155, tbl.
Brown, E. L., "Human Performance and Behavior During
Zero Gravity,"pp. 156-170, L figs.

Benson, 0. 0., Jr.

PHYSICS AND MEDICINE OF THE ATMOSPHERE AND SPACE, Ed. Ly

0. 0. Benson, Jr. and H. Strughold, New York, Wiley and Sons,
1960, 645 pp.

Contents include:

Strughold, H., and 0. L. Ritter, "The Gravitational
Environment in Space," pp. 134-1L2,
tbl., 4 refs.

Gerathewohl, S. J., and J. E. Ward, "Psychophysiologic and
Medical Studies of Weightlessness,"
pp. 422-434, 6 tbls., 37 refs.

Lovelace, W. R., II and A. S. Crossfield, "Biomedical
Aspects of Orbital Flight," pp. L47-463,
5 figs., tbl., 18 refs.

Bergeret, P.
LIFE IN THE WEIGHTLESS STATE (LA VIE DANS IN MILIEU SANS
PESANTEUR), A. Tomes, v. 7, 1952, pp. 219-224

Beritov, I. S.

THE MECHANISM OF SPATIAL ORIENTATION IN MAN (0 MEKHANIZME
PROSTRANCTVENNOI ORIENTANCIT CHAIOVEKA), Zhur. Vysshei Nervnoi
Deyatel' nosti, v. 9, 1959, pp. 3-13, (in Russiean)




.

78.

80.

20

Biget, P. L.

SEVERAL PHYSIOLOGICAL ASPECTS OF "WEIGHTLESSNESS" (QUELQUES
ASPECTS PHYSIOLOGIQUES DU VOL "SANS PEGANTEUR"), by P. L. Riget
and H. Boiteau, Fusees et recherche aeronautique, v. 2,

1957, pp. 161-165.

Bowring, J. I. R.
A HYPOTHETICAL MISSION TO SPACE IN A THREE-MAN SEALED CABIN,

by J. I. R. Bowring and B. P. Ebert, Planet. Space Sci., v. 7,
Jul 61, pp. 309-323.

Discussion of the problems involved in a 30-day orbital
mission including the accelerations during launch, weightless
flight, cabin layout, high-acceleration crew seats, restraint
systems, feeding devices, and human elimination devices.

Brown, J. L. .
ORIENTATION TO THE VERTICAL DURING WATER I1IMMERSION,
Aerospace Med., v. 32, no. 3, Mar 61, pp. 209-217, 15 refs.

Investigation conducted on human subjects in the Navy
Underwater Escape Training Tunk to determine the extent of
possible disorientation in a liquid environment when visual,
toctual, hinaesthetic, and buoyancy cues are eliminated to a
large extent It is shown that with a moderate amount of dis-
orientucida, wotion, the subjects tend to lose their orientation
to tne vertical when immersed at a depth of 18 to 25 ft.

Butz, J. B Jir.
ALL IN A WEIGHTLESS DAY'S WORK, Air Force, v, W4, no. &,
Apr 61, pp. 112-113, G figs.

A variety of experimental hardware to aid human performance
in subgravity is being designed and evaluated in the Air
Force's expanding resecarch into problems of weightlessness.
Zero-gravity research in a modified C-131 aircraft at Wright
Air Development Division, Wright-Patterson AFB, Ohio, has re-
sultced in the construction and testing of more than five sepa-
rote stability and propulcion systems for men floating freely
in space.

Brown, E. L.

HUMAN AND SYSTEM PLRFORMANCE DURING ZERO G, Paper presented at
SAE-AFOSR, Astronautic Symposium, 12-14 Oct 60, Los Angeles,
Calif., Preprint no. 2301, 5 pp.

Gencral discussion of the following problems during zero
¢: human performance on motor and mental tasks; locomotion in-
side and outside large space vehicles; human perceptive ori-
entation; behavior of liquids; fluid transfer problems; and
lieat transfer proovlems. The study is largely the outcome of
research using a C-131 transport aircraft flying in a Keplerian

trajectory, during which about 15 sec. of zero g can be produced.
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Brown, E. L.
ZEFC GRAVITY TESTS SHOW MAN CAN ADJUST TO CSFACE, Aviatiorn Week,
v. 69, no. 25, 22 Dec 58, pp. 52-53, 55

- Experiments conducted during the past six months both in
the lcvoratory and in actual flight, in which short perieds of
zero gravity were achieved, reveal that there is no s=2rions
decrement in man's perfermance under these conditions. Ac-
~ording to Capt. Edward L. Brown, chief of the Crew Stations
Research Section of the Aerc Medical Laboratory's Engireering
Psychology Branch at Wright Air Development Center in Dayton,
Ohio, the experiments indicated that special provisions such
as wider spacing of switches and levers, or springs or other
restraints to prevent the arm from overshooting when reaching
for objects, i.eed nct be considered in future space cabins.
Witiiout exception, the subjects were able to sdjus* to zero
gravity conditions within seconds. It may be that lcnger
periods of zZero gravity and further testes may upset the con-
clusions reaclied to date, but as of now, weightlessness Qoes
rnot appear to create as serious a preoblem for crews as bic-
medical scientists had predicted.

Brown, E. L. _
MAN'S ANTICS DURING ZERO GRAVITY, SAE J., V. 69, Feb. 61,
pp 52-5k.

Description of sensations experienced during brief periods
of zero g produced in a C-131B transport aircraft. The nece:z-
sily of magnetic shoes, and of experiences with their use, are
mentioned.

Erown, E. L

RESEARCII ON HUMAN PERFORMANCE DURING ZERO GRAVITY, Paper
presented at the 1959 Meeting of the Aero Medical Asscc.,
27-29 Apr 59, Los Angeles, Calif., Abstracted in:. Aerospace
Med., v. 30, Mar 59, p. 177.

This laboratory is conlucting research on several aspects
of human performance during zero gravity periods. The zero
gravity condition is preoduced by flying a C 131B aircraft
through 2. Keplerian trajectory. Periods of apparent weight.-
lessness lasting from 12 to 15 seconds can be achieved.
Several experiments on simple motor tasks are being conducted.
One experiment is concerned with the speed and accuracy of
hhumans making vertical, rotary switch, push button switch,
toggle switch and horizontal motiens. Motion pictures have
been tazken of human subjects during unrestrained free-floating
in the cabin of the aircraft. The motion pictures demonstrate
that nearly all subjects tend to use underwater-type swimming
motioris to assist in the control and locomotion of their bedies
during zero gravity periecds. These motion pictures will be
shown at the presentation of this paper. The pilots on this

Continued
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experiment (irncluding the zuthor) report no greater difficully
in Tlying the airplane during zero gravity than during; normal
yravity. The subjects who have experienced free-flozting in
the eebin during the zero gravity periods report that the
feeling of complete weightlessness, with no restraints on the
vody, is very e:hilarating. In as mueh as the zero gravity
experinents are continuing, it is expected that at the time
this paper is presented the resultls of several controlled ex-
periments on hwian performance during zero gravity will be
reportable.

©
Caidin, M.
AVIATION AND SPACE MEDICINE: MAN CONQUERS THE VERTICAL FRONTILER,
by M. Caidin and G. Caidin, E. P. Dutton & Co., Inc.,
New York, 1962, 215 pp.

This is a popular treatise on aviation and space medicine
illustrated with many photographs. Topics discussed include
the upper atmosphere, historical aspects of aviation medicine,
high altitude flight, oxygen supply during flight, decompres-
sion chamber flight, pruessurization and pressure suit, ex-
plosive decompression, gravity, vertigo, zero gravity, and
escape and survivzl. :

California Inst. of Technology, Jet Propulsion Lsb., Pasadena
SPACE TRAVEL, by B. Anderson, Literature search no. 66,
18 Apr 58, 19 pp.

A compilation of unclassified references associated with
ihe problems of space travel with speeial emphasis on the
physiological aspects.

Campbell, P. A.

THE PRESENT STATUS OF THE PROBLEM OF WEIGHTLESSNESS, by

P. A. Caupbell and S. J. Gerathewohl, Texas State J. Med.,
v. 55, no. L, Apr 59, pp. 267-27h.

Weightlessness is diseussed from the point of orientation,
control, space sickness, cardiodynamics, and nutrition and
elimination.

Canada, Defence Research Board, Ottawa
£ SELECTED BIBLIOGRAPHY OF THE OPEN LITERATURE ON AVIATION
MEDICINE, 1945-1995, by C. D. Gowdey and J. W. Pearce, Jul 55.

Celent, C.
HUMAN FACTORS: NEWEST ENGINEERING DISCIPLINE, Electronic Ind.,
v. 19, no. 2, Feb 60, pp. 85-1C0, 16 figs., 3 tbls., 33 refs.

Rapid technoloiic advances have generated problems eon-
cerning man-machine compatibilitly that call for an exhaustive
krnowledge of human behavior. These problems are espeeially
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critical in preparing for space travel, in tha* une man and

the machine must be assigned the function each performe best.
The space traveler must be protected agains® hich or romplex
acceleration forces and weightlessness, arnd the effectc ot =2x-
tremes of pressure, tempera‘ture, humidity. radiatio-., adice

ar.d vibration. Descriptions are given of varicus programs f{rcm
indusnry, government, non-profit organizatiors, and private
consulting 1irms which are attempting %o colve these vrovliems
included are studies on the effect of motion and vibrabLion or
the ability of the pilot %o corntrol his craft; tne develorment
of telemelric devices for monitoring physiologic resporses
during space travel, and for lunar suit commurica‘.ionz cvstems.
the development of a satellite simulator to facilitate <he d=-
sigi of living and wvorking conditions in future extended-“rip
space vehicles; und the development of analog computers to
simulate control situations in manred space vehicle re-entry.

Cherrov. V N.

RESEARCH ON THE FLIGHT OF A LIVING CREATURE IN AN ARTIFiCAL
EARTE SATELLITE, by V. N. Chernov and V. 1. Yakovlev, ARS © ,
v. 29, ro. 10, pt. 1, Oc' 59, pp. 736-T7L2, 10 figs.

A detailed description of Soviet, research leading up 2
the flight of Sputnik II is given along with ar aralysis of
the acwual flight.

Clamarr., H. G.

MEDI.ZINE AND SPACE FLIGHET: MAN N CAFSULE{MEDIZIN UNWD
RA'MFAHRT: DEF MENSCH IN DER KAPSEL), Fiugkorper fWi=sbader),
v. 2, ro. 1, Jan 60, pp. 16-i8. (in German

Ir. a lecrmure delivered at Dusseldorf, Germany, the author
reviewed currernt and projected areas of investigation ir. the
medical problems of space flight. The subjects diccussed -
cluded acceleration tolerance, weightlessness, Ttne use of pres
sure suits, hazards pf Van Allen helt radiations, tne focd
requirements ard techniques for space flight feeding, methods
of re-.cycling water and of COz -Op exchange, isolatior, and
tolerance %o high dry-heat t*emperatures.

Clark, C. C.

"GRAVITY PROELEMS IN MANNED SPACE STATIONS", by € €. C.ark
and J. D. Hardy, pp. 104-113, 2 tbls., 71 refs., in;
Prcceedings of the MANNED SPACE STATIONS SYMPOSI'M,

20-22 Apr 60, Los Angeles, Calif., Publ. by IAS, New Tork,
1960, 322 pp., Also as; Naval Air Development Center, Aviation
Medical Acceleration Lab., Joknsville, Pa., Rept. rno. MA-6033,
29 Mar A1, AD 255 592, 30 pp.

Urpowered flight above &an atmosphere will prcduce weight-
lessness throughout a non-rotating space vehicle or along the

axis of rotation of a rotating vehicle and, if man is to live
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in space stauicn=, the relative merits nuad problens of living
ir. a gravitational or in & weightleszs enviromment nust be re-
sclved., Four points concerning thic prcblem are emphasized:
{(a) Restraint sys*em:, voth for mar ard for moveable ou,ects,
will have t¢ be developed for use ir. ihe weightlecs (zero G)
state; (b) In 3 rotating space station, velocities of linear
or arguiar mo=icns of +he head may have to be iept of low mag-
ritudas by using restraints and pos=itly eye prism devices,
mivrer walls, ete. . te reduce thie need for head motions, to
avoid disorirntirg illusiors and nausea; (c) lormal growth of
the embryo and *he young ard rormal repair of adult tissues,
such as bonrne .nd musgcle, which are affected in cellular pat-
terns by Torce distributions. may reguire artificial gravity;
(d2) It may ULe recesssry to develop exercises and other pro-
cedures to use prior to changes of a-celeration level to
restore cr develop tolerance %0 the new level in spite of
acclimatization to the old level

Clark, R. T.

BASIC RECEARCH PRCBLEMS 1IN SPACE MEDICINE: A REVIEW, by

R. T. Clark. H. G. Clamarr.,, B. Balke, P. C. Tang, J. D. Fulion,
A. Graybiel znd J. Vogel. Aerospace Med.. v. 31, no. 7,

Jul 60, pp. 553-577, tbl., 1h refe

Report inzludes studies ¢f the subgravity state during para-
bolie flight, vio-packs for satellites, disorientation in
pilots, closed ecologi:=al systems, survival of terrestrial
organisms under ex*reme ernvironmental conditions, and physio-
logical aspects of *raining and selection for manned extra-
terrestrial flights.

Clemedsor, C. J.

SOME BIOPHYSTCAL AND MEDTCAL PROBLEMS INVOLVED IN MANNED SPACE
FLIGHT: A REVIEW, Asvrorautik (S*tockkolm). v. 1, no. 1,

1958, pp. 2-36.

The to.lowing medical and biological problems. which have
to be solved tefore the first marred space flight will be
possible, are reviewed: ‘he effec: of gravitational stress;
the effects of loss of life-sustainirs properties of the ter-
restrial atmosphere; the problemes of food and water supply and
of wzste disposal during long *'rips; and effects of the
physical e*ressez of -orfinemert ir a narrow cabin under ab-
normal and adverce phycicai corditions. The accelerations
necessary 10 reach orbital or ezcape velocity can be well tole-'
rated ty a trained crew properly positioned with respect to
the directior of the accelerative forces. The reduced gravity
or zero gravity experienced when a satellite or a space vehicle
is coasting freely in =pace is suprosed to cause no serious
disturbances of the normal physiological functions of the body,
but orientation and co-ord<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>